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msm#ami . ■ 

0t#gt5] ±IB^#SH ±fB^®^**^€ 20 

s i Jim 4: ©w^n** 1 3SJcfB^©^-^s. 
Ht*&6] ±ia^-f^A^yjgLfem#^oii 

•rsawa i nm. 5 ©v vftia* i «{cie^©«^s. 

1 75S 6 ©V vftifr 1 ^KIB©tt-B&ft. 

JJB##c^^ft£*i£ff?gic*f bT4>fc< t% i 0© 

smtts^m 40 
«cfc»s«y &tteBt<5Siyiwttx7 ! -y ^fejrr*i 
nragii o] ±ias?c7c«»fba*ifeflBBt. ana 

A»*«Td 3 £ &tmt* 5»*S9 CAB*©*** 



#gg2 000-1 83758 
2 

S 1 1 ©V vf 1 «tciE®©^m 
[tt&s 1 3 3 ±3&&-%mim y isa*ifeia»4* 

?>hU KIHS»m©^lifcPMbfc^^ ±fB 
%W«i:-r*lll*S8 75Mi 2vvf4Tj*iJSK:!B»© l K 

m 

fcffi*r*ttffl^-f-'y ^s*i-*af*a 8 jm 1 

3 v ^tifr 1 ^1BIS©»3*& 

5] A*^-#atfrts^xy?-y-A8P# 

Hl/fefxyi' vex- 2 7 1/- A 5:4 

#El 5Ce«©flF9ftgaL 
M*ai 7] A^^-^lC^tt^xy^-9-A^ 

±IBAiJ7 i -^^±iB^x y 
J&bfc3 1 xy?1fA^K^5VNT^-#7l/-A££ 

[ft #® 1 8 ] _fc|£F-x y * VUmZatorr V 
fcWC, iSM/lSf- x y ? it -S ^ i: 

1 7 CB(BfiMHH6**lL 
-'BM!©f(WWi«9il 

[000 1] 

[0002] 



3 

^a«CJ:yfiS?-v*^Cfev\TSy (x 
»y«*fl}U IHE1-*i2Jl3Wfc*. fi85U5ft*fllWl* 

ft WlfciifclcfiSStw SfWTCtt^Sft. 3*UC 

*y^*nfctt«ftK:^bfeKy*<ftffia*u ihe 

[0 0 0 3] *Y*7lWffcfca5St*fc»E. S^fi 

fsc-r, flf«ifvhcafcjv^y«»sftjiH-*. £ 

mm Ky#**Bwt, tRy#£Bfe«Wfvbfc 

ttiti-r*. »yinE©^RB*. «y®**a, 
& »y«F*o*»icj:y««a*ift. 

[0 0 0 4] £©*^J!^**;UflHWK»cSvvt, v;i/ 

■Wb® lot bT#*?ciiff«ft©#i6«%ie>ftTv^s. 

^R«5-ii«W3F§" (parallel concatenated systematic r 
ecursive codes) , Vvb#££->K^#&<DtlTV'> 
S. i©*-^?«FtK:oV^Ttt. i/--^wy (C.Berr 
ou)^ 19 9 3^5 J!#S?T©Proc. IOC 93 r-7 • 
. jyWmRVmE&tmi*^im* (1) (Near Sh 
annon limit error-correcting and decoding: Turbo-C 
odes (1) j tCl3t&S*VtV^. 

[0 0 0 5] 4WrtfflF9ffi3*l£1MRtt. SMMIIKlfcV* 
T, fi!Wl«JB®Cj:y**an«. 3ZLT*ft 

^©fitttit-^irax^yigb^v^jB^an. 

rWciU, fcTyhSy^Xtt^f^U-ARy^S: 
Wtft «jt«8IBXttl6IB*©Bife©EI»©£t«» 

[0 0 0 6] flHWfc* (code rate)#l/3 0ff*fb8 
«4 0©H«S:H3Kj5%t. A*a*W5l«BtNt?vh 
#&*SiW:/ny>Tfay, i©aF»^D»i'tt, 3 
©»Ma»4 0CJ:yffWfcS*U. 3 *©{&#«»»& 

ffl^34xs„ H3Kjiv*flS8ffiima«4 0tt. fti 
©fa^gi4 i£&2<mfm4 2 fti©8re 
#g4iicft x^mitm^^s.^iM^n^itm 

ft2©#^4 2lCft 

[0007] 3©^-ft^S4 oft *^/&aE*fcin*. 

TVx«5V%A*flWI QKT, &SOg©A#fit$g^e>. ) ' 
*ft 1 ©ffctJtf y h # 0 £ bTffi*1"So 
[ 0 0 0 8] ft 1 ©:?f#gS4 1 ft Tdjfiggfc^tV^ft 
1 If 9 h3BKS*ft»»4 4,4 5 ft 1 © 



4 

*f^g§4 1 t#e»$nfc*SOEfflA3b«ffiBi. M@f§4 
4 C^JMSftT 1 If y hSBSSfU' $^Tj©iff4 5K 

w&sjvt $ &tc 1 tf y 1^2*15. mm± 4m 

5®^4 5^6ffiAatlfeflBBt. «VfW)Bll»4 6 
\Z y 4 - KAy if $ ns. 3©iD^|4 6 tCfeV vt» * 

soE©A*ffif6t. mmiAfrbmtrtimt* mm 
a4 5j^6©tij*flwiii*i«ftatan». £©flnissi4 6 
* & aiAanfciiafcfc 5i@§i4 4 &tfftg&4 7 c« 
iiffl^4 7ft a«»4 6^e>m*a*ifcit 
io ai^ffi^4 5^&m*anfcflpRi:*a»i-*. ^© 

2ill3f2§4 7*e>ffl*a*l*flS«W. Z©«F*fBSB4 o 
. ©»2fflffljHS* ^fefolittedlfy b # 1 

[0009] £©#^136114 0 K^ASnfeflWItt. 

5. *-j}^f>#-y-A4 3ft A££*ifcfi!8&4 

>#-y-^u £©^>#-y-:?ufeflW*«i2© 

^f^g4 2lC^1-S. 3©fi^8ft 3U£g§4 8K#& 
SftT 1 If y hSHianfcft 3Sig§4 9(C#3&3*lT 
a felC 1 fc^ hSEanSo «£i§4 8&tfii@gi4 9 

20 fr&ffiasnfcflBBi. jfinjfiss-ocw&sft*. ft* 
asoit. *-*>f>*-y-^4 3*»&«i&a*ifcflf 
*c i*i&ffls»4 8*&ffl*anfeflBii:, ®i§§ 
4 9^&m*aftfcflBis4i«-r*. iti3P^5 oa^m 
AatifcflWB*. 3BS»4>8xifiiD»»5i»c«»a*i 
5o A«S5 1 ft fti3?3§5 o^e,^&$hfe^iiia 

3^4 9j^6>«»anfefl»li:«:JPilt6. 3©iD»gS 
[0 0 1 0] ±Mbfe3o©ffi*lf<y h#0, #1, # 

30 2^ a&cj?ftfe©*@ijwssftfcft ms©^s^^ 

WS4 Ic^-Ti: p -df^^fi 6 0 S«jL ^©'^ 

-^■§^fi6 0ft airaawsisbfc'ii^K:*-* 

m-^^sa^^r. @4 tc^-r * 6 o tcft 

03 lC^t^ft^S4 0 *»bSt&atl5 3 0©ffi*fl 
*#0, #1, #2tcMf5-T5 3o©AA^*^$ 

[0 0 11] @3^f##^fi4 0©ftl©ffi*tf 

yh#oft «5©A*«^fcScJ<t)©T*fey, ^ 

40 ©figgt^hft ^^-^•^g6 6p«3^C|g^te>tlT^^ 

sft i <m?m 6 1 ic^atvs. ft i «F9fflsaBAy 

T--f tfy hft S3 K3*flFMaai4 0©ft2©m* 

try h # i (d8jw-*«efije«©Ayx-f flHi-e*y, 

iOA'Jf-f tfy h%ft 1 ©^"^16 1 fC&j&ajlS. 

ft 2^©gM/N° u t^w if v v ft 0 3 Kja^rapwias 
g4 0 ©ft 3 ©ffi^lf v h#2 \zttfotz>mm$<orf 
yr--f w«fe*y, ^©/tuy-f if y hft ft2©^-# 
H6 2^#^atvs. 

[0 0 12] 3©ie)(C 03 }C^-T^I^M©ft2 
50 ©ffi*lfyh#li:ft3©ffi*lfy h#2ft /ty?«f 
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mvmtLxmmu sum*. r*i&©»y«F 
#ftfflv^T«aa*iT*feflwi. *fcfc*>iii©ffi£tf 

[0013] moorese us. *i«w©«iAy 

tSv*T*Wgfi|)fe*&£*U -r-f 'J -A 6 3 (C 
-r-f > * - y -A 6 3 tt. iCDtt-WBffltetf 

s^-f^-y-^u -r-f^^-y-^Lfett-weH 

SH&fl 2 ©tg-i§3g 6 2 CfiOW 
[0 0 14] af§WW^5» Mi. >f>*-y-A6 4jC 
>f>*-y-A64tt. SflHiBltfyh 

&-f2/*-y-^"u ^>#-y-^LfcflHi«B2© 
s^6 2tc#^-rs 0 *2«w©s&»AyT--f 

tfy hfc£0»2©»§»6 2IC«»a*lS. 
[0 0 15] *2©»f»6 2&. Jfci*0J:-5E. 3o 
©AAlfv h &2©&^6 2©ffi*#^ 

-r-f >*-y-A6 614. £©*ft!Bfcf| 

.fe^^-y-^bTUKDiitwie i k?-*- ka 

[0 0 16] 04 tC^tf-3K^^S6 OCfcWt* 

7*>f > * - y - a e 6 am y amoioiitttt. 

T, J6.2©f*9#6 2tt. Hi ©*£*!£§ 6 l&tf-x-O 

*-y-/t6s<oie»fetiiiisiftLj:a-tts. «ny£ 

U £WC J: y hfy MSy^Rtf?-* 7 U-ZJSy^s 
[0 0 17] 

#i§ 6 OfCKfc wat, ffi@l|R©£ra-5*BItff% 

tet. »2®«Hi»6 2*6ffi*an«i)efteittt.' 
■r-f >*-y-^6 5»c«i#a*is. ^-o^-y-A 

- y -?btdmmm*im%.m 7 

WR*»6 7tt. «*.« roj x 

& r 1 j ©£*, MWBcJ8ftLTffl*1-&. 3©«fc o ft 
^-*^6 0fH «(C^R©«|yjBbXBi^ 

aBjrw&sfea. ff*©Affi#i*<. *#©iisubb<* 

^y8b^^-fe©«ffliwa»i^gi 

[0018] ^Z1T\ 00Nttlf££K2&BE P 0 7 5 5 1 
2 2A21C&. ##^-§£33 WC, KM^MCii 
1-S^tftIlKS:^t-5#&b^$tiTVN5 0 Z.CD 



(4) #g|2 0 00-1 8 3 758 

6 

fcfci&KSti*. 2o©aOT*£^<9#&©|&Sfl| 
6*ifc2offl|^ttfcgfl#fcv^, £ttiK9«SI 

w#ih£*is. L*»u*^e>, ^©^areit. 
io [ooi 9] ^krm^it^m 

[0020] 

[I® £#P&"t ££#>©#©] ±it01»£*fcr*fc 

«c#u s«a-§«BifcfT^%i©-e*y, ^kam 

fwtw^a^ £ttfk-9«si3y«yssn«ftic. « 
20 *a*ife««&i(aEU «i«©is*c«tJv^T±B8[ 

4. 

[0021] #&7G?J 

^snfeflWBcaf uawMwrawrs %©-?& y, 
#9c7a^stifcfl»Bc*f ut^*< t%» i mom. 

y®**isiB=. tt#3ft£flnt*tt£u &s©*im 

30 [0 0 2 2] *^{C^^t^M& 
[0 0 2 3] *«WCflte*Hfl3&att, 

[0024] im%\z%hmwmxpm-m, m 

50 lK5:B!^rS3i:A'T^S 0 ^©.fc^fcS^IlliCSrifM 
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ffifciSttSrWcfcy, lfvhS»J*3fctJf5 = -*7l/- 
Al£y^£^©#&hll^c#o;ii;#T*£5. fitt 

sM^at «fc y , # < * 7 v- a fcs&c* 

»U iTEfS^il^T'S-S. bfatfoT, #3$fglCfc 
[o o 2 5] #* b<tiu *^^s^-§a«*m 

*«»«i*a[-»a*ifeiWBc*i»*iRy £&fflts^ 
y*B#«fcfli*.*. &k7ffi%fczttfdm\zi!m% 

A?-xy*tfA«F*fc**1iT*>J:<» -©S§£> flgy 

^ x ? # if AflW ZfflQ? 5 .fc e> C bT *> J: V \ 
[0 0 2 6] z:ftKft;tT, 4&mz&&WH8mz« 

«*anfeflBBcfi»t*iRy &ftmaotnEt**ffl/ 

ysrfinE t es«t* k ofe«^, rti&«z>Ry&s6ctnE 

[0 0 2 7] $f>lC«F*b<li. tt&P&fit. 
£*lTVxSZli:&SbTV^©£, *flWf3fc*3*a 

*H§*BSfc*y«r. 

[0 0 2 8] *^C«5S^i6!)m^ £*5aff 

[0029] se>ic #*U<1*» *^c#s^^ 
U Sl»m©^^cPMbfci:t, &S^JH# 
3**tf«#««:fll*.*. fiaWWWBlCDIll 

*fi-s^^sii. »&. mvi&tmx^znz &© 
[0030] afejc, ^tiMsm^Mii, 
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[0 0 3 1] #S§t£fc£&£f?^tigfitt, «F*U<tt. 
^xy**A«H§£j*^a*f||*, S&EiO^xy* 

[0 0 3 2] 

[0 0 3 3] 01 1*. 4^ttV§L£fflF9ft&Bl 0 

a. ms©^ y rrsr- * tfA^tis^- * a#$ i 

*xy*tfA^fe£»^S?-xy2*A4jfc*l 2 

^-^AiJgPl lKAAStlfc^-fXOPf-xv^ 
1+A£jm&^b£^xy^A^Kfe£^Tx 
-* 7U-A££jS-r«7l'-A7*- , 7y# 1 3 il, 

[0 0 3 4] -?-#A*Sn ll£ ^bxm^tlS 
30 J/'jr;i^ i -^^?>M^.liNM©f : -^<io, di, • • 

7l/-A£^xy*-9-A4$3Sl 2^7l/-A7*- 
1 3lC^tS. fx^mMl 2 ^ A 
*Snfe^-^7l^-A©^y hcaS^^T«*.a5Bffl 

S. ZL©HS6#J^feV^ f-*7U-WI»l 

0 2 4 lf 9 hT'&S^ fx^fAM 1 2 li, 
M£l6i:bTCo, • • •, CM-l^^^ftl 6fi»; 

[0 0 3 5] 7l/-A7*-vy* 1 3(i. -r-^A^J 
BP1 2^e>^®bfcf i -^7L/-Ai:^x7?-!J-A^ 
»123^&5Mlbfef-xyi'*A«WC|fe5v^ 7C© 
««fC«^<7 : -f ^7 ht*-xy^*A4ja»l 2# 
^bfe^x9^-9-A«Ptt&*tfiirfc*7 s -*7U- 

l/-Al±. 10 24 + 1 6, -T*t3*>l 04 0tf>y hfr 

bTf46na*ifctfv h©«htitt, 1 6/i 040, -r* 
so 5%i:fty, r©fitt#^c/jN^vx%©T*fe 
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£«, "7<5>*13tt. JgU:©.fc7»CbT& 

i&i,mkikT-* ? u-As* -*mt§ 1 4 \zm 

[0 0 3 6] @2li. 3^D9%3gMt^tt'9ISS2 0© 
*. 3©g&5 3 oCffcbtfy h It. ftftttH 1 

o^^tsa&flHi©* -xmium 

*. SSlCHfc&flW*. SOKte&ftTV*fc^»IHf 
«£y|>T»*y, ^©affflHRif? Mi. -J. Ay 7 
T 2 2 C«B»S*l*. t-?W-?UW2 1 jfr&ttfcfrS 

♦i** 2 ©fitortf -sti. 31 l f^fflSf;'! u t-w ifv V 

T?*»J, Zl©AU^tf«vM±, — .fi. At»7r23C 

ZC/ty^fcTyMi. -B. Ay77 2 4{Cfe$£*l 
5. /^77 2 2, 23, 2 4&£>tt£&il«3o®fl| 
#&7^tt$*ifdf?g£^>2-y-7Wf 
StMW. 1-*t>-fe^-3^-f^2 5tC^S4x5 0 

[0 0 3 7] iCM«W9tCfeW**-3je«*j»2 5l±.- 
ftOBWCSWf >Jte*lfc4^*7V-AK: 

»2 5 li. 7 l/-A(C#t-5 1 HHa>&8Ett-9 30 

®mm*c^~ax upptwci* h y 3tW4vM«y 
s««wsi*i*ysKsfcv\ . 

[0 0 3 8] *^|S:jifflUfc«-^g2 0 Ji. 3 & 
£E8W^CJ:y£fa*tfdiSg£^U 

a:«i'-9-i>4aF»Ka»2 9-e*y, smjtfi^xy^i*- 

i>4flF«*a»2 9tt. ift^-^^lz-AK^tlTV^ 40 
■3=-i*/^-y-A^try hco, ci, • • •, CM-ltcS 
m&r—ttdo, di, d»-iffl»yfe' 

[0039] iBia7i^xy^i*»9«aai2 9<oir 

«m«2 6^ f s -*-*y772 7jWRtt& 
*VC^£. «m#2 6li. *-#IM»2 5fr&flyEj 
3ttiMK^tt&Brt&f£ WLttOXttl©^ Mt 
«E«»U ^©®¥0Sffi&x-^^^77 2 7(C-§^ . 
1-.-S. -r-#A»/77 2 7tt, 3©fPg£-_&Ay77 
U>^U r©^&x-^7l/-A#fiT«Jt«^ 50 



#§82000-1 83 7 58 
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xv^*A«HM«a»2 9K:«»1-<5. JBEDtft^xV 

* f\M«F*i<a3i 2 9 (4. jlBTSfttefElc i y 1PI©i! 

y fetwtt-r*. JsaaTWf-xy ^irA^^n2 9 

li. £&x-*do, di, • • •, dn-i©Hiy&*ffl 

-3Rtt-S»2 5lC7-f-KAvir-r*. *-3tfflW»2 
5 ftfctt. b y j(flBftXliRniEK«^ &*iTfe y, 

i©hUitna»xttfB»Pia»ii. jseuw^xv^^ 

*FS*aBR2 9 *»&ffi*S*ife«»Hi#a5CT, * - 
J»»«B2 5*»S:iS!WU S &*S5IWI[«l!a&ll 
ffS**. 2 5 tt. E«M*!8Ifc*fft 

^7r2 7C!(fcisans. -r&b*>. ^©.totci/T, 
?-*nvv7 2i\z\t, Ttf^mmmsL^xm 

[0 04 0] ££>ic *-#8DS»2 5ti. &KW\>- 
7 , ©^T«:a^«*&Ktt*'»*2 8K:«»U 3© 
«^CXo*VVCMfc*J7>#2 8(±. £«»§*BSWt 

v ^^ivff#^tl 2 9 jWUHMSDEfeffo 
*sv^i*-^|[-§»2 sciSStWSt-WaSffiWiS© 
B8S«yjga*ifctB^©y^*i*»Tf**. S&«J7>^ 
2 8©*7>hffi*^©»*lftyjiUBBEt Mx.«8 

xtti 6imtca^i-5h, s^yj>7>^2 sit. ^nfe 
•ts. mm 3 o «. 3©tj»fi^xi± h y 

tzmi7im&mzmtmsffi§%\zm-3^x. *© 

© <fc 7 icae> *v&JRIWif « r t *. 
[0 0 4 1] x5-«aBHajBfitt*Jff^K:ftlT, 01 

yinaw&»v^T : feiv>. zi©#^, ^iswsjg^t 
fcRWflasBti. HAtf^vhsyfettettbiiiE-rsB 

CH«^J/>jj?MRyft|ftfflblIiEt*RS (y-K 

• yn=E» #^©^yf]xE^5:^U sfrr^ 

^x-^tcr©i]iEifff^s:^6nf 5. mwmz 

t> «wanTv^KyinEfi»^c«ji?rftiRy* 
ffi/HiEsaKtts. i©i7a5»«cj:y» sjcat 

■©^2 5^S(Wfc-f^«fcfeli»fTt>T%i^T©Sy 
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[0042] *m\t. ±3zE©«fce>ic ^kfmwfm 

[004 3] 
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[0®©fSPMfcM 

10 [02] ^^«Mbfc*««»^S30^nv 

?0T?&5o 

[04 ] -^•«Ba©«««^i-^n * * H 

5 : f^M-zfl>9^r> 6 Ay 77. 7 Ay 77. 
8 Ay 7 7, 9 10 «F$£S. 1 

1^-^77, 12 13CRC& 
20 14 x-^iftffig 
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